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Experi ment No. Types of Voltneters

| NTRODUCTI ON

There are various types of voltneters in use today. It is
i nportant that one know which type one is using and its limtations
in order that correct neasurenents be obtai ned. For instance, an

i nstrunment may neasure direct-current voltage (VDC), alternating-
current voltage (VAC or AC RV5), VAC plus VDC (VRMS or true RMVB),
peak-to-peak voltage (Vp-p), maxinmum voltage (Vp), or any
conmbi nati on of these. A DC neasuring instrunent would not neasure
AC signals accurately nor would an AC neasuring instrunment always

measure true RVS. Al so, all AC neasuring instrunments have sone
frequency range over which they will neasure AC signal s accurately.
T
VDC = 11_ v (t)dt (or average value)
0
T

VRMS = %.J’[v(t )]2dt = J/(VDC)2 + (VAC)2
0

where T is the tine period of one conplete cycle. VAC can be
obtained fromthe | ast equation.

VAC = JJ(VRMS)2 — (VDC)2

It is seen above that VAC = VRVs if VDC is zero. Al so, all of
what has been stated above for voltneters could apply to ammeters.

The purpose of this experinent is to have the student neasure the
VDC, VAC, VRM5, and Vp-p nmagnitudes of various wavefornms wth
several different types of voltneters and conpare them wth
cal cul ated val ues. Al so, the frequency response of each voltneter
wi |l be determ ned.



PREL|I M NARY

P-1.

VDC

Cal cul ate the VDC, VRMS
given in Figure |.

Squar e- wave:

: VRMS =

and VAC for

the voltage waveforns

; VAC =




P-1.

VDC

(Cont i nued)

Tri angul ar - wave:

; VRMS =

; VAC =




P-1.

VDC

(Cont i nued)

Si ne- wave:

; VRMS =

; VAC =




P-1.

VDC

(Cont i nued)

Ranp- wave:

; VRMS =

; VAC =




P-1.

VDC

(Cont i nued)

Pure Si ne-wave:

; VRMS =

; VAC =




P-2. The AC scale readings of the Knight Mdel KG525 VIVM and

Kk

M cronta Moddel 22-204U VOM are related to their input voltage
by the follow ng relationship.

VAC = Kk V(peak-to-peak) for the Knight VIVM

VAC = Km V(hal f-wave average) for the Mcronta VOM

Det erm ne the val ues of Kk and Km(refer to the VOLTMETER DATA
sheet).




P-3. Determne the VAC scale readings of the Knight VIVM and
Mcronta VOM for the wavefornms in Figure 1 wusing the
rel ationships in P-2 above.

Kni ght VIVM M cronta VOM
Squar e-wave \Y \4
Tri angul ar-wave \% \%
Si ne-wave  _ \% v
Ranp-wave \% \4
Pure Si ne-wave Vv Vv

P-4. Explain howthe polarity of the input to the Mcronta VOM
could make a difference when nmeasuring VAC

(I NSTRUCTOR S SI GNATURE DATE )




PROCEDURE

L-1.

L- 2.

L- 3.

L-4.

L-5.

Using a function generator, apply a 1000 Hz, +10-0 volt
square-wave signal to the oscilloscope. Make sure the
vertical vernier on the oscilloscope is in calibrate, the
i nput on DCinput, and a zero-volt reference established. Make
the neasurenents indicated on Data Sheet #1 wusing the
i ndi cated voltneters. WATCH THE PROBE SETTI NGS!

Repeat Procedure L-1 above for the triangul ar-wave, sine-
wave, and ranp-wave

Usi ng a sine-wave generator, repeat Procedure L-1 above for
a+5-5 volt pure sine-wave. Put the information on Data Sheet
#2.

Using a sine-wave generator, apply a 1000 Hz, 5-volt RMS
signalto the first voltnmeter on Data Sheet #3. LEAVE THE
OUTPUT MAGNI TUDE OF THE SI NE- WAVE GENERATOR SET AT THI S VALUE.
Now vary t he frequency of the sine-wave generator as indicated
on Data Sheet #3 and note the reading of the voltneter.

The frequency of the signal generator (HP Mddel CD200)
can best be varied by setting the vernier control on the
desired nunber and switching the nultiplier control up
and down.

Repeat Procedure L-4 above for the remaining voltneters.

REPORT

R-1.

R- 2.

Conpare the neasured voltneter readings with the cal cul ated
val ues.

Conpare the neasured val ues of VAC obtained with the Knight
VTVMand M cront a VOMwi t h cal cul at ed val ues fr omP- 3 above

D scuss under what conditions each voltneter may be properly
used.

Rate each voltneter as to its frequency response.
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VOLTMETER DATA

Kni ght ©Mdel KG625 VIVM

a.

o0

e.
f.

It is a vacuumtube voltneter and nmust have external AC
power to operate.

The common | ead is at AC ground and, therefore, care nust
be exercised when using the voltnmeter in a circuit.

|t measur est heaver age val ue of any wavef or mwhen on DC.

It neasures the peak-to-peak val ue of any wavef or m when
on AC. The face is scaled to read AC RMS of a pure sine
wave when on AC

It uses a d' Arsonval neter novenent.

The input inpedance is el even negaohns.

M cronta Mbdel 22-204U VOM

a.

—

It does not need external power to operate. It operates
on internal batteries when neasuring resistance.

The common | ead can be pl aced anywhere in a circuit since
it would not be at AC ground.

It neasures the average val ue of any wavef or mwhen on DC
It nmeasures the average val ue of the positive portion of
any waveform (or negative portion depending on how the
nmeasur enent i s nmade) when on AC The face of the neter
is scaled to read AC RVS of a pure sine wave.

It uses a d' Arsonval neter novenent.

The input inpedance is 5,000 ohns/volt when on DC and
10, 000 ohns/volt when on AC. (For instance, if the neter
were set on the 10-volt scale, the input inpedance woul d
be 50, 000 ohnms on DC and 100, 000 ohns on AC).

Hewl ett - Packard Mbdel 3466A VOM

a.

It is a digital, auto-ranging volt-ohmeter that wll
operate either fromexternal AC power or froman internal
battery pack. The internal batteries are trickled-
charged as long as the device is connected to external
power. The switch to battery power is automatic whenever
external power is renoved.

The common lead is at AC ground whenever external power
i s being used and care nust be exerci sed when using the
voltneter inacircuit. Wen battery power is being used,
t he common | ead can be placed anywhere in a circuit.

It neasures DC, AC RM5, and true RMS (AC + DC) of any
waveformthat is within the crest-factor limtations of
t he devi ce.



DATA SHEET #1

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

VEASURED CALCULATED
SQUARE-WAVE Vp-p VDC VAC | VRMS VDC VAC VRMS
Oscilloscope +10-0 V [ XXXXX | XXXXX | XXXXX
Knight VTVM XXXXX
Micronta VOM XXXXX XXXXX
HP Mbodel 3266A| XXXXX

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

VEASURED CALCULATED
TRIANGULAR-WAVE| Vp-p VDC VAC | VRMS VDC VAC VRMS
Oscilloscope +10-0 V [ XXXXX | XXXXX | XXXXX
Knight VTVM XXXXX
Micronta VOM XXXXX XXXXX
HP Mbodel 3266A| XXXXX

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

VEASURED CALCULATED
SINE-WAVE Vp-p VDC VAC | VRMS VDC VAC VRMS
Oscilloscope +10-0 V [ XXXXX | XXXXX | XXXXX
Knight VTVM XXXXX
Micronta VOM XXXXX XXXXX
HP Model 3266A| XXXXX




DATA SHEET #1 (Continued)

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

VEASURED CALCULATED
RAMP--WAVE Vp-p VDC VAC | VRMS VDC VAC VRMS
Oscilloscope +10-0 V | XXXXX | XXXXX| XXXXX
Knight VTVM XXXXX
Micronta VOM XXXXX XXXXX
HP Mbdel 3266A| XXXXX
DATA SHEET #2

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

VEASURED CALCULATED
PURE SINE-WAVE Vp-p VDC VAC | VRMS VDC VAC VRMS
Oscilloscope +5-5V [ XXXXX | XXXXX | XXXXX
Knight VTVM XXXXX
Micronta VOM XXXXX XXXXX
HP Model 3266A| XXXXX




DATA SHEET #3

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

Frequency (Hertz)
5 10 22 50 100 220 500 1000
Knight VTVM 5V
Micronta VOM 5V
HP 3466A 5V

BE SURE TO CHECK AND RECHECK THE PROBE ON THE KNIGHT VTVM!!

Frequency (Hertz)
1000 2200 [ 5000 | 10000 | 22000 | 50000 |100000 |220000
Knight VTVM 5V
Micronta VOM 5V
HP 3466A 5V




